Increases in the amounts of liver lipid and plasma free fatty acids occur at the onset of lay in the domestic fowl and these conditions can be simulated in the immature pullet by the administration of oestrogenic compounds (Lorenz, 1954) . In the domestic fowl the liver is the major site of lipogenesis (Goodridge, 1968) and it has also been shown to be the site of the oestrogen-induced lipaemia (Ranney & Chaikoff, 1951) .
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Androgen and progesterone are also involved in the physiological changes which occur at sexual maturity in the pullet but there is little evidence to indicate that these compounds exert any influence on lipid metabolism. However, evidence has been recently presented which indicates that both androgen and progesterone significantly influence lipid metabolism (Balnave, 1968 (Balnave, , 1969 .
The effect of administering gonadal hormones to immature pullets for 7 days was investigated by Pearce & Brown (1971) but no evidence was obtained of any hormoneinduced increases in hepatic lipogenic enzyme activity in these studies. However, with the onset of egg laying there are significant increases in the activities of hepatic ATP citrate lyase and NADP malate dehydrogenase (Pearce, 1971) . This is probably related to the demand for lipid for egg production in the laying hen, whereas there is no such requirement in the immature pullet.
In the present experiments time-course studies of the effects of gonadal hormone administration on some enzymes of hepatic lipogenesis were conducted to clarify the importance of the individual classes of gonadal hormones in lipid metabolism.
Day-old pullets (a strain cross White Leghorn) were reared in a brooder to 4 weeks of age and allocated to five treatment groups. In the first experiment the birds received a single intramuscular injection of either 2mg of oestradiol dipropionate, 2mg of testosterone propionate, 2mg of progesterone, 2mg of oestradiol dipropionate+l mg of testosterone propionate (all in 0.3ml of corn oil) or 0.3ml of corn oil (control group) and were killed at the time-intervals shown in the text. In the second experiment the pullets were allocated to similar groups and received gonadal hormone injections as described above on alternate days throughout the duration of the experiment. The birds were killed, liver homogenates prepared and centrifuged at 20000g for 30min at 0-5°C and the activities of the key lipogenic enzymes, ATP citrate lyase and NADP malate dehydrogenase, determined i n the supernatant as described by Pearce (1968 Pearce ( ,1970 . The rcsults were analysed by analysis of variance and differences noted at the 5 % level of significance.
The results obtained in the first experiment are shown in Table 1 . Gonadal hormone administration had no significant effect on the specific activity of ATP citrate lyase over a period of 12 h. The specific activity of NADP malate dehydrogenase was more variable but the physiological significance of these differences is unclear. Some of these changes 12.67 c may be due to the increased requirement for NADPH for synthetic processes such as protein and nucleotide synthesis in hormone-treated birds. A second experiment was carried out to examine the effects of hormone administration over longer time intervals and the results are shown in Table 2 .
The specific activity of ATP citrate lyase was not significantly influenced by time but was significantly affected by treatment. After 1 day ATP citrate lyase activity was significantly greater in pullets receiving testosterone than in the control or other hormone-treated groups. At the longer time-intervals the enzyme specific activity of testosterone-treated birds decreased progressively and was not significantly different from that observed in the control groups. After 2 days of oestradiol treatment ATP citrate lyase activity was significantly greater than the control, progesterone-treated and testosterone-treated groups. A similar increase was observed with the birds receiving oestradiol+ testosterone but to a lesser extent. No significant treatment differences were observed after 9 days of hormone treatment.
Variations in the specific activity of NADP malate dehydrogenase were also observed in the second experiment and as in the first experiment this enzyme showed the greater variation in activity ( Table 2 ). There was a significant increase in the specific activity of the testosterone-treated birds after 1 day of hormone treatment while on day 2 the activity was significantly increased in the group receiving oestradiol. After 9 days of hormone treatment the specific activity of NADP malate dehydrogenase was significantly lower in the oestradiol and oestradiolftestosterone-treated groups than in the control, testosterone and progesterone-treated groups.
The effect of 2 days of exposure to exogenous oestrogen was re-investigated and the above enzymic observations were confirmed. The longer-term effect of hormone treatment was re-investigated after 8 days exposure to all treatments and results similar to those for 9 days administration were obtained.
Preliminary studies with inhibitors of protein and RNA synthesis (cycloheximide and fluorouracil) suggest that the increases in activity of ATP citrate lyase and NADP malate dehydrogenase after 1 day of testosterone and 2 days of oestrogen administration are due to the induction of enzyme protein synthesis.
The results of this work confirm the observations of Balnave (1968 Balnave ( , 1969 ) that gonadal hormones other than oestrogens exert significant effects on lipid metabolism. The results also confirm the observations of Pearce & B r o w (1971) that after 7 days of gonadal hormone treatment there were no oestrogen-induced increases in lipogenic enzyme activity. However, at earlier time-intervals oestradiol did increase enzyme activity. The reason for the subsequent decrease in activity is unclear but one possibility is that it may be due to a feedback repression by the synthesized lipid, which in the immature pullet is not removed from the body. In the laying hen lipid is continually being removed by egg laying. Interestingly, Balnave (1971) observed marked differences of palmitic acid concentrations in blood and liver between mature laying pullets and immature pullets receiving exogenous oestrogen, and suggested that this is due to the different physiological states in these birds.
